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Abstract  This paper reviews the current literature on Chinese agricultural 
growth in the past three decades, and finds that fertilizers, price reforms, human 
capital growth, and demographic changes are the main factors for the continuous 
growth of agricultural outputs and farmer income. The costs for the growth 
include severe environmental pollutions and the incoming population aging 
which should be cured in order to achieve a sustainable growth. 
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摘要  通过对中国过去 30 年农业发展的回顾，发现肥料、价格改革、人力资本增

值及人口结构转变是农业持续发展和农民增收的主要推动因素。农业发展的代价包

括严重的环境污染；为了农业的持续发展，需要解决日益严重的人口老龄化问题。 

关键词  农业发展，人力资本，非点源污染，中国 

1 Introduction 

In the past three decades, Chinese agriculture has been keeping high growth rates, 
and successfully feeds the largest and continuously increasing population in the 
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world. The outputs of grains increased from 305 megatons in 1978 to 501 
megatons in 2007, and increased by 64%; while in the same period, the 
population increased from 963 million to 1.32 billion, and increased by 37%.1 
The growth rate of grain outputs overtakes population growth. On the other hand, 
the grain acreage shrunk from 120.6 million hectares to 105.6 million hectares, 
and decreased by 12.4%, due to land degradation, desertification, urbanization 
and other reasons (Rozelle, Veeck and Huang, 1997; Brown, 1995). 2 

Obviously, the improvement of yields is the only means to break the 
constraints of land resources and to achieve sustainable agricultural growth in 
China. Based on the FAO (Food and Agriculture Organization) statistics, (1) the 
yields of maize and wheat almost tripled, and the yields of rice almost doubled in 
China from 1965 through 2002; and (2) China is currently one of the countries 
with the highest yields in the world, more than double of those in African 
countries. 

As Schultz (1953) pointed out, there are two stages in agricultural 
development: the Food Problem in developing countries and the Farm Problem 
in developed countries. Hayami and Godo (2002) added another problem 
between them—the Poverty Problem in middle-income countries. In developing 
countries, food is always not enough to satisfy the demand due to low yields, 
which may cause high food prices and impede economic growth in non-
agricultural sectors, as is happening in current Africa.  Fortunately, so far, China 
has successfully solved the Food Problem by a continuous increase in yields, and 
currently is facing the Poverty Problems of farmers. As Hayami and Godo (2002) 
pointed out, the disparity between agricultural sector and non-agricultural sector 
will increase due to resource constraints in agriculture after economic take-off. 

 
Table 1 Rural income and poverty in China (1978–2005) 

Poverty line 
(yuan) Poverty rate Net income

(yuan) 
Net income 

(yuan) 
Year 

 

Current price (%) 

Population 
below poverty line

(Million) 
Current price 1978 Price 

1978 100 30.7 250.0    133.57 133.57 
1980 130 26.8 220.0    191.33 186.46 
1990 300  9.4   85.0    686.31 324.45 
2000 625  3.4   32.1 2 253.42 517.42 
2005 683  2.5   23.6 3 254.90 708.71 

Source: China Rural Household Survey Yearbook 2006. 

                                                 
1 Sources: China Statistical Yearbook (Various edition, 1978–2007). 
2 China changed its standard of the statistics for arable land acreage, which makes arable land 
acreage incomparable. This study uses the grain acreage to approximate the arable land 
acreage. 



Chinese agricultural development in 30 years 635 

The income of farmers in China has been growing very fast so far. It has 
changed the livelihoods of a lot of poor farmers. The poverty rate in rural 
China has been substantially decreasing in the past three decades (Fan, 
Zhang and Zhang, 2004). Table 1 shows the changes in income and the 
poverty rate in rural China after 1978. The nominal net income of farmers 
increased from 133.57 yuan in 1978 to 2 622.20 yuan in 2003, or increased 
by about 20 times in 25 years. When considering the inflation, the net 
income is also 4 times higher. The poverty population and the poverty rate, 
respectively, decreased from 250 million and 30.7% in 1978 to 23.6 million 
and 2.5% in 2005. The economic growth in rural China does not only change 
the poverty figure in China, but also changed the poverty map of the world 
(World Bank, 2008). 

How could China sustainably improve agricultural yields and increase farmer 
income in the past three decades? What are the lessons and experiences in this 
period? Reviewing the current literature and turning around to have a look at 
what happened in the past three decades in China, this paper tries to give some 
answers to these questions. More importantly, and hopefully, it may give some 
policy implications for the ongoing agricultural development and poverty-
fighting in China and also other low-income countries such as the African 
countries as well. 

2 Sources of growth 

Most economists attribute Chinese agriculture development to input increases, 
technical improvement and institutional changes (Fan, 1991, 1999; Lin, 1987, 
1992a; Fan and Pardy, 1997). In this section, we will briefly review the main 
findings from the current literature. 

2.1 Physical inputs 

Land, labor, capital and fertilizers, in general, are considered the main inputs for 
agriculture production (Brown 1995), and the agriculture in China is not an 
exception. So far, a large volume of literature has examined their roles in 
Chinese agriculture growth. Table 2 gives a brief summary of the output 
elasticities with respect to the different inputs in the current literature. The 
common finding is that the output elasticity with respect to land is generally 
higher than other inputs. As one could expect, the land resource in China is 
relatively scarce, and the output would be very sensitive to the input. 
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Lin (1992), and Fan and Pardy (1997) decomposed the sources of agricultural 
growth in different periods, as shown in Table 3.  We can find that fertilizer is 
the largest contributor in physical inputs to agricultural growth in China. Fan and 
Pardy (1997) find that 21.7% of the agricultural growth from 1965 to 1993 in 
China is contributed by fertilizer inputs; and 12.9% from power input. However, 
the contributions of land and labor are very little. Expansion of agricultural land 
in China is physically impossible, and rather, agricultural land is shrinking due to 
desertification and urbanization. Furthermore, 70% population lives in rural 
China, and the marginal output of labor is close to zero based on the dual-
economy model (Watanabe 1996; Hayami and Godo, 2005). 

Watanabe (1996), Qiao et al. (2003), Hayami and Godo (2005), and Byerlee 
(1987) pointed out that fertilizer is crucial for the Green Revolution. Modern 
varieties of rice and wheat have semi-dwarf characteristics, with short and stout 
stems for sustaining heavier grain yields and with pointed leaves for better 
reception of solar radiation. Higher yields can be achieved by higher levels of 
fertilizer inputs. The statistics show the correlation between grain yields and 
chemical fertilizer utilization in China are very high after 1950. The statistics 
from FAO also show that China is the one of the most fertilizer-intensive 
agricultures in the world and the Nitrogen fertilizer use in China are significantly 
higher than other main developing countries. For instance, the fertilizers per 
hectare are more than ten times higher than those in African countries. 

With further increase of fertilizer utilization, the Diminishing Law of Marginal 
Return comes to regulate Chinese agriculture. Fan (1991) finds that output 
elasticity with respect to fertilizer is 0.43 during the period from 1965 to 1985; 
while Chen, Huffman and Rozelle (2006) find that it decreases to 0.22 
nationwide in the period from 1995 to 1999. 

Fan and Pardy (1997) also find that the contribution of irrigation to agriculture 
growth before the Economic Reform in 1978 is about 9%, and the contribution 
after 1978 is almost nothing. Irrigational land usually has higher yields than dry 
land. In the era of the Planned Economy, China input a lot of manpower to 
develop a good irrigational system, which contributed a lot to Chinese agriculture 
growth, even after the 1978 Economic Reform. Fan, Zhang and Zhang (2004) 
calculate that the marginal return to the investment in irrigation is more than 1 
yuan to 1 yuan input nationwide in 2000. However, the expansion of irrigational 
land has been stopped by the scarcity of water resources in recent China (Brown, 
1995). 
 
2.2 Technology 
 
Xu (1999) finds that TFP (Total Factor Productivity) in Chinese agriculture 
increased by 47% from 1979 through 1996, and most technical innovations 
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happened after 1987. There are mainly two innovations: the use of hybrid seeds 
and the changes in cropping system. Huang and Rozelle (1996) find that from 
1975 to 1990, the technological change contributes 60% of the increase in rice 
productivity, in which the use of hybrid seeds is 49% and the changes in 
cropping system is about 11%. Consistent with Xu (1999), they also find that 
most technological changes happened after 1985. Similar results are shown by 
Mao and Koo (1997) in which technological innovations are the most important 
factor for agricultural growth in most provinces in China from 1984 to 1993; and 
in Jin et al. (2002) from 1980 through 1995 as well. 

Apart from technological innovations, the technical and allocative efficiencies 
also changes. Using the data from Zhejiang Province between 1986 and 2000, 
Brummer, Glauben and Lu (2006) find that the increase in agricultural 
productivity mainly happened before 1990, and the technological efficiency 
increased very fast during that period and the allocative effects can be negligible; 
while after that both the technological and allocative efficiencies are stagnant. 

 Lin (1992b) points out that the technological innovation and diffusion, such as 
F1 hybrid rice in China, is induced by market demand.  

Research and education is the engine for technical change (Mao and Koo 1997; 
Jin et al. 2002). As shown in Table 3, Fan and Pardy (1997) find that research 
contributed 19.5% of the agricultural growth from 1965 through 1993; and the 
fluctuation during this period is also very small. Fan, Zhang and Zhang (2004) 
calculated the marginal return of government R&D investment in agricultural is 
6.75, significantly less than the study of Fan and Pardy (1997). This should be 
further scrutinized. 

After the 1978 Economic Reform, particularly after 1990, China has invested a 
lot of money in plant biotechnologies to improve agricultural yields in order to 
feed the increasing large population. A survey of Chinese plant biologists shows 
that China is developing the largest biotechnology capacity outside of North 
American (Huang et al. 2002). 

Lin (1992a) also studied the contributions of changes in cropping systems in 
China. He finds that the contribution of spread of multiple-cropping on Chinese 
agriculture growth is 1.94% from 1978 to 1984 and 20.9 % from 1984 to 1987. It 
indicates that the contribution of the changes in cropping system mainly 
happened after 1984. 
 
2.3 Institutions 
 
Institutions do matter for agricultural growth in China. In a series of studies, Lin 
(1987, 1992a, 1996, 1999, 2007) argues that the cooperative farming in the 
planned economy is not efficient because farmers tend to shirk, and the 
monitoring costs are very high. As shown in Table 3, Lin (1992a) finds that the 
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Household Responsibility System contributed 46.89% of the agricultural growth 
from 1979 to 1984, compared with the benchmark period from 1984 through 
1987. 

Contrast with Lin (1992a), a study by Fan and Pardy (1997) finds that the 
institutional changes from 1978 through 1984 contributed 38.6% of agricultural 
growth; and furthermore institutional changes from 1985 through 1993 
contributed 42.10% of the agricultural growth in China. The institutional changes 
from 1985 through 1993 have a larger impact than those from 1978 through 1984. 
However, a later study by Fan, Zhang and Zhang (2004) finds that the 
institutional reforms contribute 60.08% of agricultural production growth during 
the period from 1978 through 1984, and –0.84 during the period from 1985 
through 2000. It seems that there are some contradictions about the contributions 
of the institutional changes to Chinese agricultural growth. 

It was a systematic work to reform the cooperative farming from the planned 
economy. In order to quickly achieve the goal of industrialization, China 
carried out a strategy of concentrating on development of heavy industries in 
the era of the planned economy (Lin, Cai and Li, 1999), and suppressed food 
prices to extract from agriculture. In order to make the strategy work, China 
developed People’s Commune System, which is a kind of cooperative farming 
(Lin 1996). 

Reforming the cooperative farming in a planned economy to the Household 
Responsibility System is only one polar of the transition from a planned 
economy to a market economy, and the other important polar is the price reform 
(Wiens, 1983).In a sense, the changes in price policies might be the center of the 
reforms. Ignoring the price reform, we may have some contradicting results in 
studying the institutional changes in China as we show above. 

3 Price reform and agriculture 

3.1 Price 
 
Many developing countries have the Food Problem as Schultz (1953) suggested. 
Food shortage often causes an increase in food prices, which may harm the 
strategy of industrialization. Before 1980s, many developing countries 
suppressed their food prices to extract from agriculture so that they can supply 
cheap food for non-agricultural sectors; and they imposed export taxes on 
agricultural commodities to collect the government revenues. In order to protect 
their industrial sectors and correct the imbalance among industries, they usually 
overvalued their currencies (Mamingi, 1996; Hayami and Godo, 2002; Tolley et 
al., 1996; Huang et al. 2006; World bank 2008). 
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Under such price polices, the food prices in developing countries were 
relatively lower than those of industrial products, such as chemical fertilizers, an 
important input for agricultural production. The basic microeconomic theory 
shows that farmers would input less than equilibrium input under the distorted 
price system. 

The distorted price policy in China collapsed at end of 1970s, due to low 
agricultural yields and cumulated economic imbalances. After 1980s, a lot of 
developing countries changed their price policies, and started to deregulate food 
prices (Mamingi, 1996; Tolley et al., 1996), as happened in China. Some 
countries even subsidized the inputs, such as chemical fertilizers, and made the 
input prices relatively lower than the equilibrium level. The reforms of price 
policies made food prices relatively higher than input prices, so that the marginal 
output might be lower than the optimal level, and the output would be higher 
than equilibrium quantity. 

After the 1978 Economic Reform, China started to increase the purchasing 
prices for food, and subsidize agricultural inputs, such as fertilizers and 
machineries (Ye and Rozelle, 1994; Qiao et al., 2003; Wiens, 1983 ). Fig. 1 
shows the changes in the food purchasing price index and the agricultural inputs 
price index from 1977 to 2003. We can see that food prices increased very fast 
from 1978 to 1984, while the agricultural input prices did not change too much 
during the same period. As the result, the ratio of input prices index to food 
prices, known as the Price Scissors Difference, decreased very fast from 1978 to 
1984. 
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Fig. 1 Changes in food price and input price 

 
Agriculture is a continuous and dynamic process. The policies suppressing the 

prices of agricultural products kept farmers in a subsistent level, and farmers can 
not accumulate either physical or human capital to improve the outputs. In turn, 
the distorted price system impeded the economic growth in other sectors. 

In such a sense, we can conclude that the miracle of the fast agricultural 
growth from 1978 to 1984 in China was driven by the reform of price policies, in 
particularly the correction of the Price Scissors Difference. As mentioned by Lin 
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(1992a) and (Wiens, 1983), the price reforms were very important for the growth 
of Chinese agriculture after 1978. Considering the changes in the price policies 
and dynamics of the production function, the contribution of the Household 
Responsibility System may be smaller than Lin (1992a) suggested. 

3.2 Efficiency and human capital 

Byerlee (1987), Watanabe (1996), and Hayami and Godo (2005) pointed out 
human capital is very important for the post-Green-Revolution agricultural 
development. The Green Revolution made modern agricultural production more 
complicated than the traditional system. Farmers need more knowledge to 
manage production, such as the utilization of fertilizer, the use of pesticides, and 
the management of irrigational systems. 

Byerlee (1987) observed that inequality of production efficiency in South Asia 
increased after the Green Revolution. Xu and Jeffery (1998) found that the 
technical efficiency, allocative efficiency, and economic efficiency for 
conventional rice production in Jiangsu Province from 1985 to 1986 were 0.94, 
0.88 and 0.83, respectively, while those for hybrid rice were 0.85, 0.72 and 0.61.  
The technical efficiency, allocative efficiency, and economic efficiency for 
conventional rice were all higher than those for hybrid rice. 

Also, using the data for over 900 farmers in Jiangsu province in 1993, Fan 
(1999) found that technical efficiency, allocative efficiency and economic 
efficiency were 0.81, 0.71 and 0.57 respectively. However, compared with the 
historical data, he also finds that both technical and allocative efficiencies 
increased from 1980 to 1993. Similar results can be found in Zhejiang province 
by Bruemmer, Glauben and Lu (2006), the technical efficiencies before 1992 are 
lower than 0.4 and hereafter higher than 0.7. 

Fan (1991) also uses the provincial data to compute the technical efficiency 
from 1965 to 1985, and finds that the technical efficiency increased from 0.646 
in 1965 to 0.843 in 1985. 

Liu and Zhuang (2000) use a survey data for more than 7000 farmers in 1990 
from Sichuan Province and Jiangsu Province, and find that the technical 
efficiencies are 55% and 77% for Sichuan and Jiangsu Provinces, respectively. 
Also, education is statistically significant for explaining the differences in 
technical efficiencies in both provinces. 

Wang, Cramer and Wails (1996) find that average profit efficiency of 
farmers in 1991 is only 0.62, and education, family size and per capita net 
income are positively correlated with and statistically significant for the profit 
efficiency. 

Cheng, Huffman and Rozelle (2006) also use household data to compute the 
technical efficiency in different regions across China. They find that the technical 
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efficiencies in North, Northeast, East and Southwest of China are 0.80, 0.85, 0.73 
and 0.69, respectively. And ages are important for technical efficiency. 

 Concluding the above researches, we have (1) The technical efficiency for 
hybrid crops is usually lower than that for conventional crops due to the 
increasing complexity of managing production; (2) The technical efficiency and 
allocative efficiency in Chinese agriculture continuously increase before 1990, 
and hereafter are stagnant; (3) Regional disparity of the technical efficiency of 
agricultural production in China is very large; and the technical efficiency in 
Western China is usually lower than that in Eastern China;(4)Human capital is 
very important for explaining the differences in technical and allocative 
efficiencies in China. 
 
3.3 Demographic change and human capital accumulation 
 
During the era of the planned economy, China eliminated a lot of infectious 
disease, such as Malaria (Sachs, 2005).  It significantly decreased mortality rate 
and increased the life expectancy for Chinese people, and contributed a lot to the 
fast economic development after the Economic Reform in 1978 (Johnson 2000). 

At the end of 1970s, accompanying with the Economic Reform, China also 
successfully carried out the “Birth Quota” policy. One couple is allowed to have 
only one child. The fertility rate significantly decreased after that. 

Contemporary decreases in the mortality and fertility rates increase the rate of 
working forces in the society. Bloom and Williamson (1998) contribute the 
economic miracle of East Asia to such a demographic change. Cai (2004), and 
Wang, Cai and Zhang (2004) also find that the demographic change contributes a 
lot to economic growth in China, so does in agricultural sector. 

Becker and Lewis (1973), and Becker, Murphy and Tamura (1990) suggested 
that there are interactions between quality and quantity of children.  Reduction of 
fertility rates may induce parents to invest more in children’s human capital so to 
increase the quality of children. Some empirical studies support that the “Birth 
Quota” does increase the investment on children’s human capital in China 
(Schultz, 2003; Rosenzweig and Zhang, 2006). 

Yu and Abler (2008) also finds that farmers in rural China even can lower 
their food quality in order to invest in the human capital, because human capital 
is related with higher economic efficiency of production and high future income 
as well. 

The statistical data shows that the illiterate rate of farmers substantively 
dropped from 27.9% in 1985 to 7.4% in 2003, and average educational years 
increased from 5.6 years to 7.8 years during the same period. Byron and 
Manaloto (1990) find that the return to education is positive but the marginal 
return is decreasing. As we know, education is positively correlated with the 
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productivity efficiency, so that it is consistent with the finding of Fan (1991, 
1999) and Brummer, Glauben and Lu (2006) that the technical and allocative 
efficiencies have been substantively increasing in the past three decades and 
however the increasing speed slows down. 

4 Poverty and environment 

4.1 Poverty and farmer income 
 
China has successfully solved the Food Problem, and is facing the Poverty 
Problem as Hayami and Godo (2002) pointed out. The increase in farmer income 
lags after that of non-farmers, and farmers are relatively poorer in middle-income 
countries, as is in China. 

Though farmer income substantially increases after the 1978 economic reform, 
the grow rates are lower than those of urban residents. Hence, income disparity 
between farmers and urban residents has been substantially increasing since 1984 
as shown in Fig. 2. The net income of urban residents is as 3.2 times as that of 
farmers in 2006, while that number in 1984 is 2.57. 

The income inequality within farmers also has been increasing, as shown 
in Fig. 2. Gini Coefficient substantially increased from 0.21 in 1978 to 0.37 
in 2003. 
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Fig. 2 Changes in farmers’ income structures 

 
Taking the case of Japan as an example, Hayami and Godo (2002) found 

that off-farm employment is very effective to deal with the poverty problem. 
And this can decrease income disparity between farmers and urban residents. 
In 1955, 72% of the farmer income is from agriculture, and farmer income is 
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only about 77% of the urban residents; while in 1998 the numbers were 14% 
and 105% respectively. The farmer income in Japan has overtaken that of 
urban residents, but most farmer income, about 86%, is from non-agricultural 
sector. 

A similar trend can be watched in China. The share of agricultural income in 
net farmer income has been substantially reduced from 94.4% in 1978 to 79.7% 
in 2005. 

Resource transferring between sectors, such as migration from rural areas to 
urban areas, is important for improving farmer income. Zeng (2002) finds that 
town-and-village firms are a good outlet for capital and labor transferring from 
agricultural sector to non-agricultural sectors, which significantly increased 
farmer income. 

Human capital once again plays very important roles in off-farm employment. 
Yang (2004) finds that those having higher education are more likely to migrate 
to remote cities and have the highest income; and those with medium-level 
education tend to work in local non-agricultural sectors and have a medium-level 
income; and those with low-level education tend to work in agricultural sector 
and have the lowest income. Similar results are also observed by Zhao (1997, 
1999) and Schultz (2003). 
 
4.2 Non-point pollution and Environment 
 
Water pollution is very severe in China, and about 75% lakes have been polluted. 
Non-point pollution from agriculture is one of the most important reasons. In 
particular, Nitrogen and Phosphorus eutrophication of major Chinese lakes and 
water systems has been worse and worse since 1970s as China started to 
intensively use fertilizer to improve the agricultural yields (Zhang  et al., 2004; 
Yin et al., 2001; Liu et al., 2005). 

Another negative effect of overly intensive use of fertilizer is that it may harm 
the fertility of soil and may salinize land. 

Since the marginal return of land is very large in China, farmers usually can 
not resist the temptation of deforestation or destroying grassland in order to 
exploit new cropping land.  It causes floods and droughts in many mountainous 
areas. In return, land salinization and deforestation may cause more loss of land 
(Rozelle et al., 1997), and may harm agriculture itself. 

In order to remedy such a negative trend, China initiated a big program- 
Returning Cropping Land to Forest and Grassland in 1999. However, how to 
trade off food production and environmental protection is still a big challenge for 
Chinese governments in a long run. 
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5 Policy Implications and the Future of Agriculture in China 

Reviewing the current literature, the lessons and experiences of the development 
of agriculture in China in the past three decades include: 

(1) Chemical fertilizers are very important for modern agriculture. China 
subsidizes fertilizers to stimulate farmers to use more fertilizers to improve 
yields after the economic reform in 1978. However, the marginal effect for 
agricultural production is diminishing while the pollution is increasing. The 
government should think about how to reduce non-point pollution and land 
salinization while maintaining a high productivity. 

(2) Human capital is very important for improving technical and allocative 
efficiencies of agricultural production. In order to well adapt the newly-
developed technologies, it is important to increase the educational level of 
farmers in China. 

(3) Given the limited land resource, agriculture can not solve the Poverty 
Problem in China. Rural-urban migration and off-farm employment are 
important to enhance farmer income and reduce farmer poverty. Human capital is 
once again playing an important role here. 

(4) Demographic bonuses have contributed a lot to Chinese economic growth 
including the agricultural sector. However, the effect is diminishing as the 
population is aging. It is a time to rethink the “Birth Quota” policy in order to 
have a sustainable agriculture and a vital rural community. 
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